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Abstract 
There exist many problems in the process of cashmere yarn dyeing such as great difficulty in dyeing, large damage to 
yarn, low strength, and lack of brightness in color. Currently the technologies of hank yarn dyeing in foreign 
countries are very advanced, but most of them aim for hank yarn dyeing of cotton and silk with few reports on the 
research about hank dyeing of cashmere. In this paper, we will use reactive dyes to dye cashmere yarn, do 
comparative experiment on pre-treatment lotion Kierlon OL and Da ai wen, and add a smooth anti-creasing agent 
Primasol JET and cashmere protective agent WSM in the dyeing process and analyze their impact on the performance 
of cashmere hank yarn dyeing to determine a reasonable dose of accessory ingredient. This dyeing program can be 
applied to guide the actual production, achieving the effects of improving the performance of cashmere hank yarn 
dyeing and enhancing the quality of dyed yarn  
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1 Introduction  
Yarn dyeing as a necessary complement of dyeing, its dyeing must account a certain proportion, which 
is mainly used for customer’s sampling, sample delivery, jacquard yarn and small lot production. Taiyuan 
Xinkai textile printing and dyeing LLC has applied yarn dyeing machine to conduct the texttile of one 
bath dyeing process on mercerized high grade cotton yarns in order to improve its strength [1]. Wang 
Chunmei[2] study disperse / reactive one bath dyeing process of polyester-cotton yarns and obtained a 
good color yield and fastness. Tan Teng, et al. [3] research the color difference of cashmere yarn dyed by 
MF dyes with weak acid to find out the factors. Then they set the reasonable process parameters and 
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develop an optimized technology curve that is consistent with business production in order to ultimately 
reduce color difference of yarn dyeing. Sun Tianzhu[4]obtained the factors impacting dyeing effect such 
as flowing rate of dyeing liquor, dye selection, pH, temperature and strength of dyed yarn for the purpose 
of obtaining the method to improve the quality of cashmere yarn dyeing. There exist many problems in 
the process of cashmere yarn dyeing such as great difficulty in dyeing, large damage to yarn, low strength, 
and lack of brightness in color in dyed yarn. So this research has a very important means for the 
technological breakthrough and improvement of yarn dyeing quality. This paper will select economical 
reactive dyes for woolen using Lanasol CE and Clausol to replace mordant dyes used to dye red, black 
and navy blue. Then combined with the actual production of Ordos, it will study the impact of new 
accessory ingredient in the performance of yarn dyeing to improve the quality of cashmere hank yarn 
dyeing.  
2 Experiment 
2.1 Experimental materials and apparatus 
Experimental Materials: 20.83tex × 2 white worsted cashmere yarn. Yarn twist: 440 twists/m. 
Experimental equipment: Computer color matching instruments, RY-126I mega thermal sample hank 
yarn dyeing machine, YG029G single yarn electronic strength tester, UV755B visible spectrophotometer, 
color fastness tester (perspiration, rubbing, washing, soaping), BP22IS Precision electronic balance. 
Dyes and accessory ingredients: 
Mordant dyes: medium red CHF, medium yellow CHF, medium blue, medium black PV, and medium 
navy blue; 
Lanasol CE dyes: Red CE, Yellow CE, Blue CE, Black CE, Navy blue CE; 
Clausol dye: Clausol Red B-CFE, Clausol yellow B-CFE, Clausol blue B-CFE, Clausol black W, and 
Clausol navy blue. 
Auxiliaries: acetic acid, formic acid, dichromate, thiamine, ammonia, sodium sulfate, Albegal B, and 
Albegal FFA, Pre-treatment lotion Kieralon OL, Da aiwen, smooth anti-creasing agent Primasol JET, 
cashmere protective agent WSM, post-treatment:formaldehyde free fixing agent and Basolan F ECO. 
2.2 Experimental methods  
2.2.1 The dyeing technology of Lanasol CE dyes  
The dyeing technology of Lanasol CE dyes is shown in Table 1 
Table.1 The dyeing technology of Lanasol CE dyes 
Constituent Dose 
Lanasol CE dyes 4%˄o.w.f˅
Acetic acid 4%˄o.w.f˅
Formic acid 1%+1.5%˄o.w.f˅
Ammonium sulfat 4% 
Ammonia water 2g/L 
pH 5.0 
Bath ratio 1˖30 
2.2.2 The dyeing technology of clausol dyes 
The dyeing technology of clausol dyes is shown in Table 2. 
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Table.2 The dyeing technology of clausol dyes 
Constituent Dose 
Clausol dyes 4%˄o.w.f˅
Acetic acid 4%˄o.w.f˅
Formic acid 1%+1.5%˄o.w.f˅
Ammonium sulfate 4% 
Clausol 1% 
Ammonia water 2g/L 
Bath ratio  1˖30 
pH 5.0 
2.2.3 Test methods of strength and elongation  
The breaking strength, breaking elongation and other mechanics index of cashmere yarn are all 
measured by YG029G single yarn strength tester.  
2.2.4 Test method of dye uptake
Extract quantitative dyeing liquor from dye bath without adding cashmere to be as the blank dye bath. 
In accordance with the dyeing process, after adding the wool top, extract quantitative dyeing liquor every 
5 minutes and utilize spectrophotometer to test the maximum absorptive wavelength for the purpose of 
testing the absorbance of various dyeing liquor. The dye uptake is calculated as follows: 
R = (1-N1A1/N0A0) × 100% 
Where: A1 is absorbance of dye residue, A0 is absorbance of dye liquor before dyed, N1 is the dilution 
fold of dye residue, N0 is the dilution fold of blank dye liquor. 
3 Experimental results and discussion  
3.1Comparison between pre-treatment lotions Kierlon OL and Da erwen  
The purpose of pretreatment is to remove the lanoline from the surface of cashmere in order to make 
full use of cashmere fiber’s excellent quality, above yarn good permeability, improve yarn’s quality and 
meet the following processing needs. Respectively select pre-treatment lotions Kierlon OL and Da erwen
with the dose of 1%,2%,3% to prove the strength and oil content of cashmere yarn. The temperature is 
70ć and time is 20min. Results are shown in Table 3. 
Table3 Experiment data of pre-treatment 
Accessory ingredient and dose Strength (cn/tex) Oil content (%) 
Da aiwen 1%(o.w.f) 305.62 0.25 
2%(o.w.f) 316.52 0.16 
3% (o.w.f) 286.59 0.09 
Kierlon OL 1%(o.w.f) 321.65 0.34 
2%(o.w.f) 327.84 0.15 
3% (o.w.f) 298.41 0.03 
Unprocessed 328.20 0.98 
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It can be seen from Table 3 that with the increase of additive content, the oil content and strength of 
yarn are gradually decreasing. The yarns processed by Da aiwen and Kierlon OL with the same dose 2% 
has higher strength and lower oil content, which proves that the pre-treatment contributes to the 
improvement of dyeing quality. Besides, the treatment effect of 2% Kierlon OL is better than Da aiwen, 
so the former is selected to be used. 
3.2 The application of smooth anti-creasing agent Primasol JET 
Use reactive dyes Lanasol CE and clausol to dye the cashmere yarn, and then respectively add smooth 
anti-creasing agent Primasol JET with the dose of 1%, 2%, 3% to test the strength, dye uptake and 
levelling property of yarn. The test results are shown in Table 4. 
Table 4 The measuring data of the effect on Primasol JET to dye-uptake, levelness 
Dye Accessory 
ingredient and 
dose 
Index 
Dye uptake(%) leveling propertyE        F(cN) 
Lanasol CE red 1% 89.54 0.65                 260.3    
2% 95.24 0.48                 273.4 
3% 95.56 0.31                 273.7 
Clausol black 1% 87.46 1.32                 259.1 
2% 91.38 0.62                 263.8 
3% 92.67 0.57                 265.2 
Unprocessed 87.85 0.84                 251.2 
Note: dye dose 4% ((o.w.f.) 
As can be seen from Table 4, adding the smooth anti-creasing agent Primasol JET can improve 
strength, dye uptake and leveling property of yarn, therefore, after taking all factors into consideration, 
the dose of smooth anti-creasing agent Primasol JET should be 3%. 
3.3 The application of cashmere protective agent WSM  
This product can effectively improve the fiber strength and elongation, enhance its spin ability, and 
reduce the negative permanent set caused in the dyeing process, thereby to reach the purpose of protecting 
the quality of wool. Use reactive dyes Lanasol CE and clausol to dye the cashmere yarn, and then 
respectively add cashmere protective agent WSM with the dose of 1%, 2%, 3% and 4% to test the 
breaking strength, breaking elongation, dye uptake and color fastness of dyed yarn. The results are shown 
in Table 5, 6. 
Table 5 the measuring data of the effect on WSM to strength and extension 
dye accessory 
ingredient dose 
index 
F(cN) E(%) rate of dye-uptake(%) leveling property ƸE
Lanasol CE 
Red
1% 275.1 16.0 86.65 0.87 
2% 287.5 17.4 92.38 0.92 
3% 300.3 21.3 94.36 0.62 
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4% 301.1 21.2 94.55 0.60 
clausol black 1% 246.4 15.4 89.82 0.89 
2% 258.5 16.5 92.62 0.65 
3% 276.5 18.6 93.30 0.83 
4% 276.47 18.8 93.32 0.80 
Unprocessed 250.5 16.2 87.85 0.94 
Note: dye dose( o.w.f) 
Table 6 the measuring data of the effect on WSM to fixation yield 
dye accessory 
ingredient 
dose 
color fastness to 
rubbing 
color
fastness to 
soaping 
color fastness 
to perspiration 
color
fastness to 
washing dry 
grinding 
wet
rinding 
Lanasol  
CE Red 
1% 4 3-4 4 3-4 3 
2% 3-4 3-4 3 4 3-4 
3% 4 4 4 4 4 
clausol
black
1% 3 3-4 3 4 4 
2% 3-4 3 3-4 4 3-4 
3% 4 4 3-4 4-5 4 
Note: dye dose 4%( o.w.f) 
As can be seen from Table 5, after adding cashmere protective agent WSM, the breaking strength and 
elongation of dyed yarn all have been improved to some extent with the increase of accessory ingredient, 
stabilizing at 3%. Besides, with the increase of accessory ingredient, dye uptake and have also been 
improved although the effect was not so obvious. Therefore, the best dose of cashmere protective agent 
WSM is 3%. 
As can be seen from Table 6, the color fastness of dyed yarn has been improved after adding the 
cashmere protective agent WSM, but the effect is also not obvious.   
4 Conclusions 
In the pre-processing stage of cashmere yarn dyeing, select lotion as the Kieralon OL; adding new 
auxiliary wool protective agent WSM and smooth anti-creasing agent with the dose of 2% and 3% can 
improve the strength, hand feeling, dye uptake of dyed yarn,  
This dyeing program can be applied to guide the actual production, achieving the effects of improving 
the performance of cashmere hank yarn dyeing and enhancing the quality of dyed yarn. 
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